The paper describes the design of a readout element, proposed as a radiation monitor, which implements an embedded sensor based on a floating-gate transistor. The readout circuit for the sensor is designed to asynchronously trigger an Ultra-Wide Band (UWB) transmitter with a repetition frequency dependent on the radiation level. Particularly, for our main application, which is an in-vivo implantable device inside a patient, a 403 MHz band has been chosen because at this frequency the human body -mostly composed of water -shows the least attenuation of radio waves. An integrated antenna was also designed and implemented into this prototype for testing purposes. Given the small estimated area of the complete chip prototype, comprising the antenna, i.e. less than 1 mm 2 , the chip might fit a large variety of applications, from spot radiation monitoring systems (High-Energy Physics experiments might benefit of this concept) to more common medical fields. The chip was fabricated using the TowerJazz semiconductor CMOS commercial 180 nm technology. Other designs, chip fabrications and measurements on similar circuits were recently executed at the "Istituto Italiano di Tecnologia", Center for Space Human Robotics in Turin, Italy, to demonstrate the feasibility of the proposed event-driven asynchronous Ultra-Low Power UWB transmission. In addition, the use of floating-gate devices as radiation sensors has been in-depth recently investigated at the Science and Technology Facility Council of the Rutherford Appleton Laboratory (RAL) UK, also using commercial FET components. The complete compatibility of this standard CMOS process suggests the use of this technology for monolithic implementations of radiation sensors along with microelectronic readout circuits. Also, the integrated antenna exploits wireless UWB communications. A 50 µA, which corresponds to 165 µW at 3.3V, of total power consumption was measured as a proof of a valid candidate for wireless and low-power applications. In fact, a natural application for this work is in the field of in-vivo biomedical treatments, even if spot monitors in High Energy Physics Experiments might be a niche challenge for future particle colliders. Then, as previous works of this collaboration have shown, the floating gate devices shift the threshold voltage of about 1 mV as a consequence of an absorbed dose of about 0.5 -1 rad. We expect an overall absorption dose of 1 krad matching the 2 V variation of the input voltage. We have also proved that the floating gate sensor device can be reprogrammed and reused several times so that it can stand an integrated absorbed dose of 10 krad. From left to right: chip layout, ASIC photo, wireless transmitted power (dBm/m) From left to right: UWB spectrum, TX--RX prototype, received and digitized bit--signal
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